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MAGNETIC FIELDS IN MASSIVE STARS
S. Hubrig,1
RESUMEN
Favor de proporcionar un resumen en espan˜ol. If you cannot provide a spanish abstract, the
editors will do this. Although indirect evidence for the presence of magnetic fields in high-mass stars is
regularly reported in the literature, the detection of these fields remains an extremely challenging observational
problem. We review the recent discoveries of magnetic fields in different types of massive stars and briefly
discuss strategies for spectropolarimetric observations to be carried out in the future.
ABSTRACT
Although indirect evidence for the presence of magnetic fields in high-mass stars is regularly reported in the
literature, the detection of these fields remains an extremely challenging observational problem. We review
the recent discoveries of magnetic fields in different types of massive stars and briefly discuss strategies for
spectropolarimetric observations to be carried out in the future.
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1. INTRODUCTION
An increasing number of observations of hot stars
provide indirect evidence that magnetic fields must
be present in those stars: Cyclic behaviour on a rota-
tional timescale observed in the UV wind lines (e.g.,
Henrichs et al. 2005), the presence of narrow X-ray
emission lines (Cohen et al. 2003), non-thermal radio
emission (Bieging et al. 1989), etc. In spite of nu-
merous indirect evidence only very few direct mag-
netic field detections have been reported so far. Mag-
netic fields are accessible through the Zeeman effect:
The Zeeman components of spectral lines are po-
larised and thus permit magnetic fields to be mea-
sured even in rapidly rotating massive stars where
rotation broadening, etc., prevents the resolution of
Zeeman components.
2. RECENT SEARCHES
Currently, direct measurements are achieved only
in two O stars, θ1OriC and HD191612 with Beff
values of a few hundred Gauss (Donati et al. 2002,
2006). To study the incidence of magnetic fields in O
stars, we recently obtained high S/N spectropolari-
metric observations of eleven O stars with FORS1
at the VLT with a typical accuracy of the field deter-
mination of about 30–70G. However, no evidence of
a magnetic field was found, leading to the conclusion
that large scale, dipole like magnetic fields are not
widespread among O-type stars.
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Among early B-type stars, a magnetic field has
been discovered in the B0.2V star τ Sco and in
one of the hottest β Cephei stars, the B0.7IV star
ξ1CMa. Two more β Cephei stars, β Cep (Hen-
richs et al. 2000) and V2053Oph (Neiner et al.
2003a), with spectral types B2III and B2IV, exhibit
a weak magnetic field. The star ξ1CMa has the
largest magnetic field of up to 300G (Hubrig et al.
2006), whereas the magnetic field for the other three
stars is much weaker with corresponding Beff val-
ues less than 100G. A magnetic field of the order
of a few hundred Gauss has recently been discov-
ered for slowly pulsating B-type stars (Neiner et al.
2003b, Hubrig et al. 2006). The effect of the mag-
netic field on the oscillation properties of β Cephei
stars and slowly pulsating B-type stars has not been
studied in detail yet. In Figs. 1 and 2 we present
the most recent magnetic field observations of the
hottest β Cephei star ξ1CMa.
Another type of massive stars, rapidly rotating
Be stars, lose mass and initially accumulate it in a
rotating circumstellar disk. Much of the mass loss
is in the form of outbursts and so additional mech-
anisms such as the beating of nonradial pulsation
modes or magnetic flares must be at work. Previ-
ously, only two Be stars have been found as weekly
magnetic with Beff values less than 100G (Neiner
et al. 2003c, Hubrig et al. 2006). Our recent search
for magnetic fields in 15 Be stars with FORS1 at
the VLT revealed that out of our sample five Be
stars present circular polarisation signatures in lines
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Fig. 1. Stokes V/I spectra of the β Cephei star ξ1 CMa
around the Hβ line. The thickness of the plotted line
corresponds to the uncertainty of the polarisation mea-
surements determined from photon noise.
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Fig. 2. Stokes V/I spectra of the β Cephei star ξ1 CMa
around the He II line at 4121 A˚.
formed in the circumstellar environment (Hubrig et
al. 2007). Furthermore, for a few stars we measured
a field of the order of 100G, changing its field polar-
ity every 8–9 minutes. Clearly, time series are needed
to study these local transient magnetic fields. As it
has already been discussed by Maheswaran (2003)
in the framework of his Magnetic Rotator Wind-
Disk Model, magnetic fields can consist of flux loops
that emerge from lower latitudes and thread the disk
around the Be star.
3. DISCUSSION
Magnetic fields are indeed present in hot massive
stars. Potential progress in their study may come
from achieving better accuracy of the measurements
of magnetic fields or from the detailed studies of po-
larised line profiles, in the case that the magnetic
fields of massive stars have structures significantly
more complex than those of classical Ap and Bp
stars.
The Hanle effect is a relatively new magnetic di-
agnostic in stellar astrophysics, but can probably be
used to study circumstellar magnetic fields. This ef-
fect produces a depolarisation of the scattered radia-
tion and a rotation of the plane of polarisation (e.g.,
Ignace et al. 2004). A program for such observations
is currently allocated at the VLT with FORS1 and
we are expecting to receive the data in the middle of
2007.
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